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(57) [Abstract] 

[Object] To provide a mobile communication terminal tliat 
10 can increase confidentiality of software in a wireless 
communication and reduce tlie transfer time required to 
download a program. 

[Solution] To update software stored in a ROM 12 in a 

mobile communication terminal, wlien downloading software 

15 to be newly written in tlie ROM 12 via a wireless 

communication from the outside, a multi-call is executed 
by simultaneously operating a plurality of reception data 
demodulators 17 and a plurality of transmission data 
modulators 18. A CPU 11 reads reception data of the 

20 multi-call connection from each of the reception data 
demodulators 17, reconstructs the software that is 
transferred according to a series of numbers appended to 
the data, and writes the data in the ROM 12 after storing 
them in a RAM 13 . 
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[.Scope of Claims for Patent] 

[Claim 1] A mobile communication terminal using wireless 
connection that enables a plurality of wireless 
connections to be made simultaneously, comprising a 
5 plurality of demodulators that demodulate each data of 
software that is simultaneously transferred by division 
via the wireless connections, and a unit that updates an 
internal program by reconstructing the data demodulated by 
the demodulators in the software. 
10 [Claim 2] The mobile communication terminal according to 
claim 1, wherein the terminal uses a CDMA (code division 
multiple access) method. 

[Claim 3] The mobile communication terminal according to 
claims 1 and 2 , wherein a series of numbers are appended 
15 to each data of the software and the data are 

simultaneously transferred by division via the wireless 
connections . 

[Claim 4] The mobile communication terminal according to 
any of claims 1 to 3 , wherein the software is divided into 
20 a plurality of data strings. 

[Claim 5] The mobile communication terminal according to 
any of claims 1 to 3 , wherein the software is transferred 
by division after creating a plurality of identical data 
strings. 
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[Claim 6] A program updating method for a mobile 
communication terminal using wireless connection that 
enables a plurality of wireless connections to be made 
simultaneously, comprising a step of demodulating each 
5 data of software that is simultaneously transferred by 
division via the wireless connections, and a step of 
updating an internal program by reconstructing the data 
demodulated by the demodulators in the software. 
[Claim 7] The program updating method according to claim 
10 6, wherein the terminal uses a CDMA (code division 
multiple access) method. 

[Claim 8] The program updating method according to claims 
6 or 7, wherein a series of numbers are appended to each 
data of the software and they are simultaneously 
15 transferred by division via the wireless connections. 

[Claim 9] The program updating method according to any of 
claims 6 to 8 , wherein the software is divided into a 
plurality of data strings. 

[Claim 10]. The program updating method according to any 
20 of claims 6 to 8 , wherein the software is transferred by 
division after creating a plurality of identical data 
strings. 

[Claim 11] A recording medium that stores a program 
updating control program for updating a program in a 
25 mobile communication terminal using wireless connection 



that enables a plurality of wireless connections to be 
made simultaneously, the program updating control program 
making the mobile communication terminal demodulate each 
data of software that is simultaneously transferred by 
5 division via the wireless connections, and update an 

internal program by reconstructing the demodulated data in 
the software. 

[Detailed Description of the Invention] 
[0001] 

10 [Technical Field] 

The present invention relates to a mobile 
communication terminal using wireless connection, a 
program updating method thereof, and a recording medium 
for storing a control program thereof, and the invention 

15 particularly relates to a method for changing software of 
a mobile communication terminal . 
[0002] 
[Prior Art] 

Conventionally, when changing software that is stored 
20 in a mobile communication terminal, the mobile 

communication terminal is connected to an external PC 
(personal computer) or the lilce via a cable or via IrDA 
(infrared data communication) . 

[0003] With the mobile communication terminal in the 
25 above state, software to be changed is downloaded from the 



PC or the like, and the downloaded software is written in 
a program area of the terminal (for example, ROM (read 
only memory) ) . 
[0004] 

5 [Problems to be Solved by the Invention] 

In the conventional mobile communication terminal 
described above, no particular problems arise when the 
software is downloaded at extreme close-range via a one- 
to-one wireless connection such as a cable or IrDA. 

10 [0005] However, if a similar operation to the above is 

attempted when the mobile communication terminal is 
wirelessly connected to an external unit, the 
confidentiality of data flowing in the wireless unit 
becomes problematic. That is, unlike IrDA and the like, 

15 where data can only between transmitted/received by wired 
communication and at close range, there is a high danger 
that data in a wireless communication can be monitored by 
a third party. 

[0006] It is an object of the present invention to 

20 solve the above problems by providing a mobile 

communication terminal using wireless connection that can 
increase the confidentiality of software in a wireless 
communication and reduce the transfer time required to 
download a program, a program updating method thereof, and 
25 a recording medium for storing a control program thereof. 



[0007] It is another object of the invention to provide 

a mobile communication terminal using wireless connection 
that can increase the reliability of software in a 
wireless communication and further reduce the transfer 
5 time required to download a program, a program updating 
method thereof, and a recording medium for storing a 
control program thereof. 
[0008] 

[Means for Solving the Problems] 

10 A mobile communication terminal using wireless 

connection according to the present invention enables a 
plurality of wireless connections to be made 
simultaneously, and comprises a plurality of demodulators 
that demodulate each data of software that is 

15 simultaneously transferred by division via the wireless 
connections, and a unit that updates an internal program 
by reconstructing the data demodulated by the demodulators 
in the software. 

[0009] A program updating method of the present 
20 invention is used in a mobile communication terminal using 
wireless connection that enables a plurality of wireless 
connections to be made simultaneously, and comprises a 
step of demodulating each data of software that is 
simultaneously transferred by division via the wireless 
25 connections, and a step of updating an internal program by 



reconstructing the data demodulated by the demodulators in 
the software. 

[0010] The recording medium of the present invention 

stores a program updating control program for updating a 
5 program in a mobile communication terminal using wireless 
connection that enables a plurality of wireless 
connections to be made simultaneously. The program 
updating control program makes the mobile communication 
terminal demodulate each data of software that is 

10 simultaneously transferred by division via wireless 
connections , and update an internal program by 
reconstructing the demodulated data in the software. 
[0011] That is, the mobile communication terminal using 

wireless connection of the present invention is one that 

15 uses the wireless connection to enable a plurality of 

wireless connections to be made simultaneously, such as a 
mobile telephone that uses a CDMA (code division multiple 
access) method. 

[0012] To update and add software that is stored in the 
20 mobile communication terminal, software is downloaded from 
outside the mobile communication terminal via a wireless 
connection thereto, and a program in the mobile 
communication terminal is thereby updated. At this time, 
the wireless connections are made simultaneously, and the 
25 software to be downloaded is transferred by division via 



the wireless connections. Therefore, the confidentiality 
of the software in the wireless communications can be 
increased and the transfer time required to download the 
program can be reduced. 
5 [0013] 

[Embodiments of the Invention] 

Embodiments of the present invention will be 
explained below with reference to the drawings. Fig. 1 is 
a block diagram of the configuration of a mobile 

10 communication terminal according to an embodiment of the 
present invention. In Fig. 1, a mobile communication 
terminal 1 includes a CPU (central processing unit) 11, a 
ROM (read only memory) 12 that stores a program, a RAM 
(random access memory) 13 that is used when executing the 

15 program, a logic circuit 14, a display unit 15 such as an 
LCD (liquid crystal display) , a operation unit 16 such as 
a key, a plurality of reception data demodulators 17, a 
plurality of transmission data modulators 18, an RF unit 
19 that controls a wireless unit, and an antenna 20. 

20 [0014] By using the reception data demodulators 17 and 
the transmission data modulators 18, the mobile 
communication terminal 1 can execute wireless 
communications in the manner of a mobile telephone system 
that uses a CDMA (code division multiple access) method, 
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thereby achieving a plurality of simultaneous wireless 
connections (hereinafter, ""multi-call") . 

[0015] Fig. 2 is an example of data conversion in the 

embodiment of the present invention. Fig. 3 is a flowchart 
5 of a processing operation on a data transfer side in the 
embodiment of the invention, and Fig. 4 is a flowchart of 
a processing operation on a data receiving side in the 
embodiment of the invention. 

[0016] A process of updating software according to the 

10 embodiment of the invention will be explained with 

reference to Figs . 1 to 4 . The processing operations 
shown in Fig. 3 and Fig. 4 are implemented by the software 
transfer side and the CPU 11, respectively, executing 
programs written in the ROM, an IC (integrated circuit) 

15 memory, and the like. 

[0017] When transferring software (Fig. 3: step SI), 

the software transfer side divides the software to be 
transferred into an arbitrary number 2n of units (n being 
a whole number) from P(0) to P(2n-1 (Fig. 3: step S2) ) . 

20 [0018] On the software transfer side, a series of 

numbers are appended to the divided blocks, and the blocks 
are divided into a plurality of data strings (Fig. 3: step 
S3). In Fig. 2, they are divided into two data strings. 
[0019] On the software transfer side, the data is 

25 processed according to the format of a wireless unit (not 



shown) and converted to a data string from data A(0) to 
A(m-l) and a data string from B(0) to B(m-l). (Fig. 3: step 
S4) . 

[0020] Since data string A(x) and data string B(x) 
represent data in different wireless communications, the 
software transfer side transfers these data strings A(x) 
and B(x) simultaneously via wireless transmission (Fig. 3: 
steps S5 and S6) . 

[0021] At the mobile communication terminal 1, to 
change the software stored in the ROM 12, when downloading 
software to be newly written to the ROM 12 from the 
outside via wireless communication (Fig. 4: step Sll) , the 
reception data demodulators 17 and the transmission data 
modulators 18 are operated simultaneously in a multi-call 
operation (Fig. 4: step S12) . 

[0022] The CPU 11 reads the reception data of the 

multi-call connection from each of the reception data 
demodulators 17 (Fig. 4: step S13) , and writes the 
software that is to be downloaded in the RAM 13 (Fig. 4: 
steps S14 and S15) . 

[0023] When the CPU 11 finishes writing the software to 

be downloaded in the RAM 13 (Fig. 4: step S16) , it writes 
the software stored in the RAM 13 to the ROM 12 (Fig. 4: 
steps S17 and S18) . 
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[0024] In the mobile communication terminal 1 on the 

software receiving side, the reception data demodulators 
17 respectively demodulate the data strings A(x) and B (x) 
obtained via the wireless connections, and the CPU 11 
5 reconstructs the software that is transferred according to 
the series, of numbers appended to each data in the data 
strings (Fig. 4: step S14) . 

[0025] The software reconstructed by the CPU 11 is 

momentarily stored in the RAM 13 (Fig. 4: step S15) before 
10 being written to the ROM 12 (Fig. 4: step S17) . The 

software of the mobile communication terminal 1 is updated 
by writing it in a memory such as a Flash-ROM in the same 
manner as when downloading via a conventional cable 
connection . 

15 [0026] Data that is transmitted by wireless 

communication to the mobile communication terminal 1 is 
generally more lilcely to be monitored by a third party 
than in a wired system using a one-to-one connection. 
When transferring highly confidential data such as 

20 software, a third party can easily obtain the data by 
monitoring the wireless unit. 

[0027] Accordingly, the embodiment of the invention 
uses a terminal that enables a plurality of wireless 
connections and transfers the data by dispersion over the 
25 wireless connections, making it difficult for a third 



party to obtain the software from the transfer source 
merely by monitoring unit of the data and without 
simultaneously monitoring the wireless connections that 
are being used simultaneously. 
5 [0028] Since the data is transferred via a plurality of 

wireless connections, the transmission amount per wireless 
connection can be reduced, whereby the time required to 
transfer a program can be reduced. 

[0029] Fig. 5 is an example of data conversion 

10 according to another embodiment of the present invention, 
and Fig. 6 is a flowchart of a processing operation on the 
data transfer side according to still another embodiment 
of the present invention. A processing operation on the 
data transfer side according to the other embodiments will 

15 be explained with reference to Figs. 5 and 6. 

[0030] When transferring software (Fig. 6: step S21), 

the software transfer side divides the software to be 
transferred into a number 2n of arbitrary units (n being a 
whole number) from P(0) to P(2n-1) (Fig. 6: step S22) . 

20 [0031] On the software transfer side, a series of 

numbers are appended to the divided blocJcs and a plurality 
of identical data strings are created (Fig. 6: step S23) . 
In Fig. 5, they are divided into two data strings. 
[0032] On the software transfer side, the data is 

25 processed according to the format of a wireless unit (not 



shown) and converted to a data string from data A(0) to 
A(2n-1) and a data string from B(0) to B(2n-1) (Fig. 6: 
step S24) . 

[0033] Since data string A(x) and data string B(x) 
5 represent data in different wireless communications, the 
software transfer side transfers these data strings A(x) 
and B (x) simultaneously via wireless transmission (Fig. 6: 
steps S25 and S26) . 

[0034] In one embodiment of the invention shown in Fig. 

10 2, the confidentiality of the data is increased by 

dividing it over a plurality of wireless frames. In 
contrast in another embodiment shown in Fig. 5, instead of 
dividing the data into a plurality of wireless frames, 
identical data is carried on a plurality of wireless 

15 frames, malcing it possible to easily correct errors in 
majority data and the like. 

[0035] This malces it possible to easily increase 
reliability that is demanded when transferring a program. 
Since there are fewer corrections of retransmission errors, 
20 a reduction in retransmission time is expected, leading to 
a reduction in transfer time. 

[0036] 

[Effect of the Invention] 

As described above according to the mobile 
25 communication terminal of the present invention, in a 
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mobile communication terminal that enables a plurality of 
wireless connections to be made simultaneously^ each data 
in software consisting of a plurality of data strings that 
are simultaneously transferred in division via the 
5 wireless connections is demodulated, and the demodulated 
data are reconstructed in the software to update an 
internal program, whereby the confidentiality of software 
in wireless communications can be increased and the 
transfer time required to download a program can be 
10 reduced. 

[0037] According to another mobile communication 

terminal of the invention, in a mobile communication 
terminal that enables a plurality of wireless connections 
to be made simultaneously, each data in software 

15 consisting of a plurality of identical data strings that 
are simultaneously transferred in division via the 
wireless connections is demodulated, and an internal 
program is updated by reconstructing the demodulated data 
as software, whereby the reliability of software in 

20 wireless communications can be increased and the transfer 

. time required to download a program can be further reduced, 
[Brief Description of the Drawings] 

[Fig. 1] A bloclc diagram of the configuration of a mobile 
communication terminal according to an embodiment of the 
25 present invention. 
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[Fig. 2] An example of data conversion according to the 
embodiment of the present invention. 

[Fig. 3] A flowchart of a processing operation on a data 
transfer side according to the embodiment of the invention. 
5 [Fig. 4] A flowchart of a processing operation on a data 
receiving side according to the embodiment of the 
invention . 

[Fig. 5] An example of data conversion according to 
another embodiment of the present invention. 
10 [Fig. 6] A flowchart of a processing operation on the 

data transfer side according to still another embodiment 
of the present invention. 

[Explanations of Letters or Numerals] 



1 


Mobile communication terminal 


11 


CPU 


12 


ROM 


13 


RAM 


14 


Logic circuit 


15 


Display unit 


16 


Operation unit 


17 


Reception data demodulator 


18 


Transmission data modulator 


19 


RF unit 


20 


Antenna 



15 



[Fig. 1] 

1 Mobile communication terminal 

14 Logic circuit 

15 Display unit 

5 16 Operation unit 

17 Reception data demodulator 

18 Transmission data modulator 

19 RF unit 

10 [Fig. 2] 

Divide program file into 2n parts of arbitrary sizes 
Append x as sequence number to each of divided programs 
P (X) and arrange into plurality of strings (in this 
example, two strings using two wireless connections) 
15 Convert data strings according to wireless connections 

[Fig. 3] 
Start 

SI Is software transferred? 
20 S2 Divide software to be transferred into 2n arbitrary 
units from P(0) to P(2n-1) 

S3 Append series of sequence numbers to divided block, 
and divide into plurality of data strings 
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54 Process data according to format of wireless unit, 
and convert data string from A(0) to A(m-l) and from B(0) 
to B(m-l) 

55 Transfer data strings A(x) and B(x) simultaneously 
via wireless transmission 

56 Has transfer ended? 
End 

[Fig. 4] 

Start 

511 Is software downloaded via wireless communication? 

512 Simultaneously operate plurality of transceivers in 
multi-call operation 

513 Read reception data of multi-call connection from 
reception data demodulators 

514 Reconstruct software transferred according to series 
of sequence numbers of reception data 

515 Write software to be originally downloaded in RAM 

516 Has software writing ended? 

517 Write software stored in RAM to ROM 

518 Has software writing ended? 
End 

[Fig. 5] 

Divide program file into 2n parts of arbitrary sizes 



Append x as sequence number to each of divided programs 
P(X) and generate plurality of identical data (place 
identical data strings on plurality of wireless 
connections) 

Convert data strings according to wireless connections 

[Fig. 6] 

Start 

521 Is software transferred? 

522 Divide software to be transferred into arbitrary 
number 2n of units from P(0) to P(2n-1) 

523 Append series of numbers to divided blocks and 
generate plurality of identical data strings 

524 Process data according to format of wireless unit 

525 Simultaneously transfer plurality of identical data 
via wireless communication 

526 Has transfer ended? 
End 
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[0 0 2 9] l]5(:i*^P^co{tlico^JS^j(cJ:5y^-^^ 

[0 0 3 0] y >^ h ^aiTOtei^lRiJT'tiy :7 h r^^TK 

ill^Jc (gl6 5^:7^3 2 1) . K^^i'-^ty^ h r^oi 

T^ft^cO^ffitCP (0) 75^^ P (2n-l) C0 2n1@ 
(nJ;iiEC>SjS:) tC:$^f'J-r^ (116;^7^5'>^S22) o 

[0 0 3 1] *fc. y:7 hi^^ToeiH^Kij-Cfi^tL^-n 

3) o l^5-Cfi2o07^-^^lJtC5^IiJLfc:l^fli^73^UT 

[0 0 3 2] ^bic. y:7 h^a:rco«Kill{aij-C(iMilSgi5 

iEj^±^«n57=^-i5'A (0) t^hh. (2n-l) 
Ot^"— i5^^y^B (0) ;i)^ibB (2n-l) (DJ^—^mt 

ic^^-r^s (gjep^T^'^rs 2 4) , 

[0 0 3 3] 7^->5^^ljA (x) ty^-^ms (x) ^ (1 

^tv^*ixm^j:^m^±^miv^y'—i^^7jkL.x\^^^<D 

x\ yy h^=^r(Dmmmny'—i^nA (x) 
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(5 

^ijB (x) t^mmcmm^^vxmm'r^ m6:^'r 

yZfS 2 5, S 2 6) o 

[0 0 3 4] :^^m(D—mMmx\'t. n 2 ic^-r j: 5 
[0 0 3 5] :m(c:io-c. itmm*^m^^tv^-:fai:f 

[0 0 3 6] 

mmmm%:m^^tc^W}mmmmz^\,^x. mm:<DmMm 
m^ifr vxmm^'s^mmm ^ # tzm^coy^- ^ 

ftv'-^^yy h^:i^r\cwmm\^x^^yx^^yM.^ 

So 

[0 0 3 7] ^fc. ;?|c^P>^(7)fifeoo^ijt)M{gi^^tcj:n 

-^^yy h ^ ^T\cwmm\^xp^n^u M.:t^m 

.-rsc<>tc:J:or. mm^m.ti^yyh^:r.r(Oitm'i^ 

^ 'So 

[mi] ;*:^PJt^-^Jfe^yicj;^^ii)iimiiS^>fe<?)^f^S^ 

[{il2] *^l^co-^ifeWc:J:J5y^-^agfe^jSr^-rii! 
-/o -efoSo 

[1113] ;2pcj^5^o— ^JSMcJzS'r'— 

[13 4.] i^w^(o-'m^m\^^^^—^^\%m<r>^mm 
mxh^o 

me] ^^m(oiik(Dmmm\cx^v'-i^umm(Dmm 
50 1 ^mmn^^ 
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11 CPU 

1 2 ROM 

1 3 RAM 

14 D C> y ^ H 

1 5 ^Tik^ 



1 6 

1 7 SiiM'f-i^mmu 

1 8 mmy"' 

19 R 

2 0 r^-T"- 
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0 


P(0) 


2 


PC2) 



2n-2 
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pen 


3 


PC3) 



P<2n-1) 



A(0) 



A(l) 



A{i»-I) 



3(0) 



BO) 



BOa-l) 



(6) 
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m4] 



( " ) 




mCk-CP (0) A^&P (2n-> 1 



^ _ , ^--^^ HCLteW-a 

*r-^A <0) 4t*6A Cm-1 
) (0) ft^&B (m-D & 



A (x> ix) J-S5 




(ZD 



C " ) 




S 1 2 



S 1 3 



X 7 R A MI*i9IC«a&C 



• S 1 5 



-SI 7 





S 2 1 



J^tt-CP (0) J&>€»P <2 n-1 
) CO 2 n(B(Cj}n 



HCtfc*«o J- S24 




CZD 



Program fi 



PCO) 


P(1) 


PC2) 


P(3) 



I P(2n-3) I P(2n-0 P(2n-1) 
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P(0) 
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P(l) 



2n-l P(2n-1) 



PCO) 



2n-l P(2n-n 
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